Pleiotropic hydrogenase mutants of Escherichia coli K12: growth in the presence of nickel can restore hydrogenase activity.
Anaerobic growth in the presence of 0.6 mM NiCl2 was able to restore hydrogenase and benzyl-viologen-linked formate dehydrogenase activities to a mutant (FD12), which is normally defective in these activities. This mutant carries a mutation located near minute 58 in the genome. Hydrogenase isoenzyme I and II activities were restored along with the hydrogenase activity that forms part of the formate hydrogen lyase system. A plasmid (pRW1) was constructed, containing a 4.8 kb chromosomal DNA insert, which was able to complement the lesion in mutant FD12. Further mutants with mutations near 58 minutes on the chromosome, and which lacked hydrogenase and formate dehydrogenase activities were isolated. These mutants were divided into three groups. Class I mutants were restored to the wild-type phenotype either by growth with 0.6 mM NiCl2 or following transformation with pRW1. Class II mutants were also complemented by pRW1 but were unaffected by growth with NiCl2. Class III mutants were unaffected by both pRW1 and growth with NiCl2. The cloned 4.8 kb fragment of chromosomal DNA therefore encodes two genes essential for hydrogenase activity. Restriction analysis indicates that the cloned DNA is the same as a fragment that has previously been cloned and which complements the hydB locus (Sankar et al. (1985) J. Bacteriol., 162, 353-360). None of the three classes of mutants possess mutations in hydrogenase structural genes.